Abstract
Introduction

Extramammary Paget's disease (EMPD) is a rare epidermal carcinoma that most often appears in the anogenital region [1]. It resembles Paget's disease of the nipple in appearing as isolated Paget cells or small groups of Paget cells rather than as a continuous mass
.
Typical Paget cell morphology includes a large nucleus and pale cytoplasm. Paget cells usually contain sialomucins [4, 5] . The presence of sialomucin is one way of distinguishing malignant Paget cells from benign Toker cells [6] and from the malignant cells of Bowen's disease [1, 7, 8] [9] . The risks of such a mistake are serious: Toker cells are a common benign anomaly [6, 10, 11] , and Bowen's disease can usually be treated with topical chemotherapy alone [12, 13] , but EMPD usually requires surgery [14, 15] or prolonged radiotherapy [16] .
. All three cell types appear as groups of 1-50 large cells with enlarged nuclei and pale cytoplasm in H&E or trichrome preparations; they can be confused if the diagnosis is made on the basis of morphology alone. An immunohistochemical re-evaluation of morphological diagnoses of extramammary Paget's disease, Bowen's disease and superficial spreading malignant melanoma found a 5% error rate in the original diagnoses
Sialomucins are easily stained with zirconyl haematoxylin or alcian blue. All mucins are stained by the periodic acid Schiff (PAS) reaction.
The occasional absence of mucin in EMPD has led to the suggestion that mucin staining should be supplemented by at least one immunohistochemical stain in all cases of suspected EMPD [17, 18] . The presence of cytokeratin 7 usually distinguishes EMPD from Bowen's disease [19, 20] , but not from Toker cells [21] .
The recent availability of antibodies to human mucin core proteins has led to a search for specific mucin markers to distinguish EMPD from similar skin lesions and to determine the extent of EMPD. Mucous neck cell-type mucin (MUC6) has never been found in Paget cells [5, 22, 23] . Intestinal type mucin (MUC2) has only rarely been found in Paget cells [5, 23] . Gastric surface-type mucin (MUC5AC) is often found in EMPD [5, 22, 23] .
Epithelial membrane antigen (EMA), also known as episialin or MUC1, has the chemical structure of a mucin, but it is normally a transmembrane glycoprotein rather than a secreted glycoprotein [24, 25, 26] . Paget cells usually contain sialylated intracellular EMA in both extramammary and mammary Paget's disease [1] . EMA is absent from Toker cells [10, 11] . EMA is weakly expressed in Bowen's disease, and it is usually confined to the cell membrane [27, 28] . Unlike the sialylated EMA usually found in EMPD, the EMA found in Bowen's disease usually has little or no sialic acid and does not stain with Alcian blue [1] .
Rarely, the diagnosis of extramammary Paget's disease is complicated by the absence of sialomucins from the Paget cells [17] . Finding a case of non-mucin-secreting EMPD led us to ask if the mucin core proteins might be present without their oligosaccharide side chains. [29] , zirconyl haematoxylinand methylene green [30] , alcian blue at pH 2.5 and kernechtrot [31] and the PAS reaction [32] .
Materials and methods
This
Two (Fig. 1) , strongly with the PAS reaction, and brilliantly with alcian blue. The Paget cells in slides from the other case did not stain at all with zirconyl haematoxylin (Fig. 2 
Results
Both cases of EMPD showed many cells with typical
) or alcian blue, establishing the absence of sialomucins. They did not stain with the PAS reaction, showing the absence of any kind of mucin. Normal keratinocytes in both cases of EMPD and in the control tissues did not stain with zirconyl haematoxylin or alcian blue, but they did stain faintly with PAS.
Many Paget cells in the typical sialomucin-positive (Fig. 3 ) and the atypical sialomucin-negative (Fig. 4) (Fig. 8) 
. Even the epithelium around a microscopic condyloma in one labium minus did not react with antibodies to EMA. (The patient was referred to her gynaecologist for treatment of the underlying human papilloma virus infection.)
Discussion
It is common knowledge that normal epidermis does not contain sialomucins [1, 4, 5] . Where normal skin has been used as a control, neither MUC5AC and EMA core proteins have been noticed in the epidermis [23] . This study searched for MUC5AC and EMA core proteins in normal epidermis and found neither. 
Fig. 4 Many Paget cells in mucin-negative extramammary Paget's disease contain MUC5AC core protein (red-brown reaction product). A morphologically normal cell (arrow) also contains MUC5AC core protein (red-brown reaction product).
The staining of normal keratinocytes with PAS is presumably due the presence of glycogen. It is notable that the non-mucinsecreting Paget cells contained less glycogen than the surrounding normal keratinocytes.
We started our staining of MUC5AC core protein by following Yoshii et al. [22] 
